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[^^^11] 4- T ^ y -A-y^:t^ty =iU:^^^i.4r— - F'r?>m^^ffi 

^7X»gB^J##8JCgB«CD?^jlt«gSlflCo 
[||^«16] 4-r^y-4-5^:^-^S/3U::^^Si^^Sl^, ^-y^j-i^-^^ 

[it^«17] it^«l-'lt^:^l6®^prti*^-':SlciB«®?^Mfeilf*c§:^«L,, /< 
•r5fl:^3Sl7©S35§^o - 
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[0 00 1] 

[0 0 0 2] 

[«e3l5(^)SI&] 

[0 0 0 3] 

^mm<oz ^^mm^<D <fc e> ic:^i«i;&i^gT' * s m-^. -e ® »fi c-g- * ti 

[0 0 0 4] 
[0 0 0 5] 
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^ « :«riSS® ii^A^tjM $ tiT ^^ fee 

[0 0 0 6] 
[000 7] 

[^S S: f S «?) OD^^] 
[0 0 0 8] 

«^cJ:s^^t(lf$:^^^^:v^;&v^2^>*:f^l»ig>fe$:ifejg^^^^^^ =ry>^^m*^e,^ 

(2) 2 7>*:f^»Mig?Sr^M-r€>^^;«,^ U :;.^eftS:M6 UT^-^^§tlS-i> 

(1) tciB«o?^jt«Kj«lflc, 

(3) ^')7.^m^m^hX&^^-^ti=^Ky^y:^^,^ :7a:n;i.tf;n^::.^^ 
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sri:S:4$i^^-t5 (4) K.mm<Dj^mmmi^. 

(6) 2^>cf^|»|gig?S:^M-rs^ig^*^ -JK^ (I) 

['fb2] 




(I) 

ifS:3-Kt-S-eti-^4x®3t^^'e^sri:S:#|gti:t-S (1) ~ (6) (omtifi^ 
(8) 4-r^y -4-7^;^-:^e/r3U;^^ge-^^»3g, A-t^ J -A.-v'y^^iyn 
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ii^i^Wit.^^ (7) \zmm<Dmn^Wk^. 
xtt (8) izwim<omnmmi*i. 
) izmm<DmM^mi*i. 
3Ctt (8) izmma>mn^mi^. 

"#"#4K:B$lrisM*fti^j iim^^m^^x;^ s 3 f^" (7)^^(8 

) izmm<om^mmiti. 

(7) xti (8) izmm<Dj^Mmmiti. 

) 3^tt (8) {ciBa©?^jKlKg|^|c, 

(15) ^-T^ y -A-^:t^iynV :».^m^mmm. A-T^J-4-y':t^tyz2 

=i-Kt- ^ti^nmm^-^u mm^^3Rxj(^mm^-^5 

i^^^n^r^jmmm^zi-\:T^m^^X':&^z.ii^mmii^^ (7) xt* 
(8) izmm<Dmn^mi*is 

(16) 4-T^y-4-^:*-;^2/3yx^|^^^gl^, 4- r 5 >^ -4-7^:^^iy n 

s^ti-€^ti<z)»^^*^ ■en-rtiBBj»j#-^2, aH^j#-^42sttKffi^j##6 
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(17) (1) - (16) ®<Rrtl*^— oK:ffi^(Z)?^ja^«|«£S:^#U. ^>-^>^CD 

17) (Dmmrn. 

[0 0 0 9] 

(1) mnmm^n^^iiss 

i:*^*e^s. »^h\i^m^iihxit. ^>-^ym'»^f)^nv :^^m^mmLx^ 

[0 0 10] 
[0011] 
[0 0 12] 

::^<D^t>^2^j^mmm<Dm^<DM.^mt:VXit. ^:tJUy^^^> D (Thiols 
tat in D) , -^J^Vy (Nannochelin) , '^itT.yjt J y x.=.J\/7^:^}l/rji]/^ 
— > (Phosphonophenylalanylarginine) , I5B1. r:7T5^— >A (Ahpatinin A 
) . A-38533, ;;l^yx^r^> (l*^^5"pstatin) , T;iiK>^,^f^> _(Aldostatiii 
) > N-T-fe^/l/-L-:7a:Zi;vr^— ;i/-L-7ac— ;i/r^ — (N-Acetyl-L-p 
henylalanyl-L-phenylalaninol) , (Bestatin> , acx^^>A (Est 
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atin A) . ii-(.fi-L-rjl^=LJV-J>-ru-^U^=LA.)-L-y^-A,r^=LZy {N- 
(N-L-Arginyl-D-allo-threonyl)-L-phenylalanine} , y^hUzf^Zy (Streptin 
) PI, WF-10129. ^DA- K (Clovamide) , SP-^^y,^^y b (SP-Chymostat 
in B) , T>^/t>r> (Antipain) , ^ n U 2^ > (Myroridin , ^n>^ 
(Tyrostatin) , 5^h^.» (Detoxin) , (Chyostatin) 
. hV^ijzr^y (Tridecaptin) . y^^^^^.y^ (Ala»ethicin) , hVn^ 
Vy (Trichocerin) , hyn;^jKU> B (Trichosporin B) , hVztt^y-y 
(Trichorzianine) . VTU:k:i<V> I (Sa.arosporin I) , y^XijiyV> A ( 
Su2ukacilli„ A) , hVnuyef^y (Tricholongin) , 1f-yt^j.> (Zerva-ic 
in) , r>^r:^if> (Antiaaebin) . ^^^i^i^y c (Gramicidin C) . 
^h^iyZy (Ochratoxin) , FR-900261, Ki/> (Chlamydocin) , 

(Trapoxin) . Cyl-1. Cyl-2, T^^JVnVy (Aspercolorin) , uvty 
> (Lotusine) , U$/ ^»^> (Lyciiuiin) , T^9-> (Avellanine) , >>^ 
nrJ^^^ K (Cycloaspetide) , ^KjUt^y (Bou^ardin) / >>^nTv^ K A 
(Cycloa.anide A) , B (Cycloa-anide B) . ^v^u^^ V> A 

(Heterophyllin A) , d<U^^i.> (Polymyxin) , (Octapept 
in) , BU-2470A, V>ra-9-^y> (Mycos«btilin) , Ai,u^4iy> D (Bacill 
■ycin D) , 4VV> A (Iturin A) , iyTJ^^iyy (Cyanoginosin) , Ai/ 
(Bacitracin) , ^^^ty^y S (Gramicidin S) , T^St^-}^ (An 
tamanide) , ^uiyt^y (Tyrocidine) . u^^Vy (Cortinarin) , ^^^.y 
> (Gratisin) , T-fujti^Vy (MycobaciUin) , TL 119, \fzL^y<u^>(\t 
(Beauverolide) , :^;fT>^V>ri» (Neoanti-ycin) , MK3990, U^fT^iy 
y (Leualacin) , A 54556, :r.Jr^':f^y b (Enopeptin B) , \^=r^Ky)yy 

(Beauvericin) . ^^yV7.^^y (Xanthostatin) , ^^yy^zf^y (Varia 
peptin) . yt-$;-TV>f i/> (Virginiamycin sp , ty^U^zf^^^V 
y (Cycloheptamycin) , WS-9326, ^ifUT 2/^ n5=^S//<:/^ K (Fu 

saria fungi eye lodepsi peptide) , FR-900359, ^y\,^%x)y (Verlamelin) . 
2;-7^A-> (Di-de-nin)-- ^ ^j^.p ^^^^.^ ^ ^^^^^^ :^:^/>C^ 

^> (Neopeptin) . it'-\y:^}^yvy (Aureobasidin) , %y^)y^^^vy (s 

9 ffilS#2 0 0 0-3 0 8 9 8 8 8 
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yring .ycin) . (Plipastatin) , /t~^^> A (Pernetin A) 

. BMY-28160, JKy^?::^^^ A (Polypeptin A) . •:fV\^7.^y (Brevistin) , 
'y^^^ — y (Ramoplanin) , T^n^^—i/ (Ancovenin) , 3.^-7 >ri/> (D 
uramycin) , S/-^V-f S/> (Cinnamycin) . Y^^f-J^VZ^ (Actinoidin) , PF 
1022^*^#tf 8)4X5, 3tie>®%iRtt, Dictionary of Natural Products (Chap 
■an & Hall, 1994) {CfB^$tlT V^5o 
[0 0 13] 

4-T^>^-4-5*;r=^2/:/U7jQ>ift7^t: Kn^f:^— ^©sa® 
WW^*&.i^^mr^tb^ (Blanc,V., et al. Mol. Microbiol. 23, 191-202(1997) 

[0 0 14] 

U:^^^y r--e*^M«l^« (Green, J. M. and Nichols, B. P., J. Biol. Ch 
e«. 266, 12971-12975(1991)) . 
[0 0 15] 

MM (Kaplan, J. B. and Nichols, B. P., J. Mol. Biol. 168 , 451-468(1983) 
, Goncharoff, P. and Nichols, B. P., J. Bacteriol. 159, 57-62(1984)) , 

(Slock, J. et al., J. Bacteriol. 172 , 7211-7226(1990)) , ^ l/:f 2/ 
^ • — :a. — T:3i ( Klebsiella pneuaoniae ) (Kaplan, J. B. t al., J. M 
ol. Biol. 183, 327-340(1985), Gonchar ff, p. and Nichols, B. P., Mol. Bi 
ol. Ev 1. 5, 531-548(1988)) , X hl/:^ h-^^-f -feX - >^5^5-Xtf^ y ^ ( 
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Streptonyces pristinaespiralis ) (Blanc,V. , et al. Hoi. Microbiol. 23, 1 
91-202(1997)) , :^ ^ U'^h'7^±:^ • '<:^^Xa:^ ( Streptoayces veneznelae 
) (BrocHi, M. P. et al.. Microbiology 142, 1345-1355(1996)) , •y-yjJjn'^ 
-i ' -fel/tri/a: ( Saccharoayces cerevisiae ) (Ediaan, J. C. et al., Yea 
St 9, 669-675(1993)) a3ft®*©*^#^StlT;B U , Z.tX.^^m^'^^Z.iLi^' 
Brig-e«>So 3tie>JB*^<Z)4-T^ /-4-7=^:^ri^=iy X^m-^^^mS 

13- y-4-7^:^:^$/nU:;^^^-^j^S^?Si4§:;frs 

CO 0 1 6] 

° — — T:i:ft3}5(Z)%®®<fc-^}C2o<D;KU^>'"^ KJC^;{)>4xTVxS 

mt.\^<. J:yi?*L/Vxm'e^i:bTtt, ®^J^©@B^J#-^l}C3^S4xSr^ >^ 
^ [0017] 

X^-^-^r^t^^I (pristinaoycin I) Sr^jgf hl^::^ h V>f -fe^l • :/y >^ 
•^-^J^^tf^ y ( StreptoByces pristinaespiralis ) , '<;i/-^T>f S/> B (vern 
aciycin B) Sr^j^-t-SX h U:^hV>r-feX • U^fZ^y^ ( Streptooyces loidens 
) , Z3y:^^i/> (corynesin) S V :jJ?A'$^T • 7t^:7 W — jJj ( Nocardia 

parafinnica ) ^t?Z3 y :^7t^7^y i^^A • /N>f Fn*;^JK^^::^^X ( Corymebac 
terimn^hydrocarboclastus ) , n ^ A:7 3: — H — ;i/ (chloraophenicol) 
M't^X h ly-^h^^^^ • ( Strept ayces venezuelae ) 
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e>tlS„ ^M^::^hV^-feX • ( Streptomyces p 

ristinaespiralis) f)^q,it. 4- T ^ 7 -4-7';i-^S/n U X ^ggA^t --^Zfcm 

lane et al., Mol. Microbiol., 23, 191-202(1997)) . *|g^{Cf(Jffior|g-efe 

So 

[0 0 18] 

-•e^tJf4-r ^ y -4-5=^:r#S/:7^lx7a:>Bft5*ll Kn>!f:^— e&a- S5t 
^^ttIB^J^<Z)gBJflf##3^ttJfIB^J#-^5{Cat § tlS T ^ 7 KiB^J S: n - 

[0019] 

(3) mmmmiii 
s^<^^^^nt:n^z,t.iz^'oxmmt^:it.itfix^^o 

[0 0 2 0] 

^^mKi5\r^ximBa>i&^^^m^mmizmA^^:itiztjt:£,f)^^ ^mb^ 

[0 0 2 1] 
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r 

«;*«e>, zf^:7.^\f. }^^^ ^t-mi!)^hm:Kmn^^^ti!)^X' 

. YRp. YCp, Yip^®:^^::^^ K'<^'t?-j&^#tf 

[0 0 2 2] 

^fhZ^T^^^^m^R^ (TRPl) , ^^i/JV^-^^m^^ (URA3) , n>f 
[0 0 2 3] 

[0 0 2 4] 

K3y>Kv*llKn>!f:^— ^M^^^cr)::/'n^-^-, *trT'tta-r^^- 
mX liCaMV 35SRNA:?^ D ^ - CaMV 19SRNA::/n ^ - ^ y A U ^-^^^jg 
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[0 0 2 5] 

ffivxT, #^M•ts^^^llIJll&^c^fi;l5Tffiv^tl^^^v^. 

[0 0 2 6] 

nr:L2^^mm^^^m't^m:f]^m-t?>mm (d - (i e) jca^i.fc?^siE 
mm^^^^m:M:mm,-t^, r i: ic j: y ff ^ z: ^ *^t* ^ s , 

[0 0 2 7] 

[002 8] 
[0 0 2 9] 
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[0 0 3 0] 
[0 0 3 1] 

[0 0 3 2] 

HJCjg^^iMMtt, 15TC~40TC-e^<53i)^, #<<Z)^-^26TC~37TCf!faa*t?^W'rS 
[0 0 3 3] 

<o^^izLxm^nrc:mmmK:mm'^n^smi^ir^2;ki^mmmt. 
mx&s>. 
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[0 0 3 4] 

. mm. mm. nm. mm. mm. ^m. ^mmmtzM't^mmm<Dm^mmr 

[0 0 3 5] 
[0 0 3 6] 

S ^ A ijr □ V N y ^ 7 -f - X ttODSS^ M V ^ s ^ o J. ^ ^ :7 ^ _ {- J. 

^mm^^z.iLif^'^^^, JB*_h®j:e»;&:&^SK:^y, xid:z:ne,S:^gi:jifi^-a:s 

[0 0 3 7] 
[0 0 3 8] 

^ifeMl M/'::/hV>f -fe:^ • /^:|tXa:^ ( Strepto«yces veneznelae ) fs^^ 
®4- r ^ -4— 5^;r U ^ ^-^^^^^ 4- T ^ y -4- 7=^;^- S/ 3 U >^ 

[0 0 3 9] 

(1) -^u—fmmmnc^ym 
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50 «i^(omi^mm2 1 %^.v^^hy. 0.3 %m:n^:>.. 

0.05 %V>m^7i^miJV ^M.. PH 7.0) 5:250 «l^<D=#7^>l3{Cf^igbfe, 
30^«I{C, Xhl/:/hv>f-fe:;^ .^^X3:^ ( Streptomyces venezuelae ) ISP 

mm:fy^^m^L^iZ^Vmi^^mi^. :itlh(Dm^^VGenetic Manipulation of St 
repto-yces, A Laboratory Manual (D. A. Hopwood et al.. The John Innes F 

nidation, 1985) lCiB«®;5f?S-^SI^^CDNAS:i|$g Lt^. 

[0 04 0] 

mz. ±m::^hU^h'7^±7.' ^^Xji^ ( Strepto.yces venegnelag-> isp 

:J5l^^P:r5-KS:3f^.rv-i:LTfflVxPCRSrffofe„ PCRtt. TaKaRa LA PGR™ 
kit Ver. 2.1 (^jgitttS?) Sr^ML, GeneAmp PGR System 2400 U^-^y • 
:^Jl'^-^m) $:fflVNTffofc„ ^mmit. ^fe«cDNAS:l^l(0.62^gffi^4) 

m^ftmm^m) StS^K TaKaRaLA-Taq (2.5U) $:0.5^I, mm7K^29,5Mm 

;tT50A*i^Lfc, Miifrti, 94t:, io^m<DmfSkm^. Q4x:x'i^m. 50x:i^i^ 

721CT'3^|S®>r>^^^-2.3>^25-b-^i.,^fx^fc. S/SS^T^, H/S 
l«®-'SPS:T:^n->^^f;i.m^^iir{c#^Lfci|§^. kbpODDNA(lT>t*>#Me5tc 

/^A:>fyT^;i.T/Hi-;b (25: 24: 1) T'ttmU >r ^^^^fc^^^^ ^ 
o «:®S:Mffi:?K{C#^0L„ 60/t l<D::^^r-;i/T*MIS^^Ba5HIT'?gfl:L7£:«, T 

[0 04 1] 

3®DNAWt>^-S:3^^X^ KpTrcHis B (>r >lf h n J?ai>ttig) ©BarflfiPfitC 

(M. p. Brown,et al,Micr bi logy, 142, 1345-1355 (1996)) iZ^-oX^^tl 
TVxSpabAB^^^ (U21728) pabABite^;^^^. n 
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[0 0 4 2] 

7. V Ulfh'^^f -fe:^ • ^:^X3l^ ( Streptoayces veneznelae) 140-5*51? ©Ifgfe 

\\ 10 kbp~20 khpOymAmJi^^m. mitSLV^. 
[0 0 4 3] 

re»bTiiiJtRLfcio kbp-20 khp(Dmm}^mo,5fiLet. ^j^i^bmmmmB^ijst 

OfXhoI-eilMmfi:LTfeV%fc^DASH II 1 fis%:T4 DMV itf^-^i^mt^V. Gigapa 
ck IIl7ty ^r-s;>^^^ N Uh^jr ^ ->?±ig) ^rMv^ Tui vitro 
^^y/r-i?U m^mM^^^^V-^i^mht^. rtlSr^flirnxU-Blue MRA 

[0044] 

(1) xmmvr^m2 i^hp(OJ)Mm)^^':ru—:rthxm\f\ ecl^^u^ hDNA/ 

MLTr/'^-i^/N>r:/U ^f-f'^-2/a>S:ffv%, jj&24000fi<Z):/^-ir U 
-n^^TL/fe, j|jt#$4^fe®^^^^^->®|^lo^B^cov^r2^x^^ y-n>ir5: 

[0 0 4 5] 

3tl^7T-i;>DNA$:MIS^^Ba5HIT'm^U l^lf >»«f &fTo fcj^^, 

-:/tt*&i.8 kbp:Rtjt^3.4 khpa)2mm<DDMm}iizj\4 ':rv y^-t^mti^m^ 

tt^fe^cDNAJi-eK »J ^ e) Wr^T-e^s^A^re 6*^ i: o fee 

[0 0 4 6] 

^r-^, -*''e,2aS®DNAWT>^-®^ife«BB^J§:^^DNA2/-i5^x>-9'-ABI PRI 
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>r>y7U-A (ORF) ^^rnVtc^i^m. aUC^t- Ji^fCORFI-^IV^ORFSr^m 

fflbTK^^T^v'mBB^J^^^gimttSr^mL;^^^. ORF Utv-T^J^Ms 
^m^mmmt. ORF iitt::^U'7ac>^^t:Kn^:»-— ^^i, qrf iiittny^ 
^S6A^-^i:*9l^i4S:3^t-3i:*tg9e>*vi:«;ofc, -e^T^ ORF I, liRmu 

[0 0 4 7] 

l/:*-5^KS:::/"^-fV-i:LTPCR$:ffofc„ PCRtt, DNAtKU^ ^— ^i: LTKOD D 
ash (mmmmnm) ^^mV. CeneAmp PGR System 9700 • 

^i4(^iommmRi&mmmm^5^u 2 mmm^5^u 100 p-oi/^i®« 

Si) 5:5^1, KODDashSrl^l, M®^$:31^ lin;iT50Ae li: Lfc, .SUStt. 94t: 
. 5^m<Dmmm^. 94t:T'30#^, 5QX:vmm. 72'CT'30#im(D>f>^:a^- 

T^;i.r;i.a-/l, (25: 24: 1) T'^fffiU y - A^^fcigS:^^ 
m;!fCK:SM»U DNA:/^-5^-r h i^mm^m) $:Mv%TDNA5^3g$:5p?t 

KpUC118®S;aiaSfir{c^n~n>yu >^^>^^ KpUC118-pap 

A$:#fc.. 
[0 0 4 8] 
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W 

m. -^^^^^ \^mu8-pipkvmnmm^tir^izmm a^mmjuod) ferm 

[0 0 4 9] 

pUC118-papA®^AWi;ttC0V%T. m^tDNAi/- ^ a:>1?— ABI PRISM 310 Gene 
tic Analyzer O^-^y - :^JV^-nm) V>T*l«Be^JS:^^ Lfeifg^. gg 
^M®gB^J##2lcgB^®je^gB^j®2043#@® J/ h S/>jb^T-5^~>{Cgfi|Sti 
Tv^sri:*^We»3&^^:;&ofc. PCRlcj:SDNAWr;^-®iiiSit®x^-i:fi 
^stifc*^ ^~K$nsr^>'^iB^J^c^iig'fl:*^^^gv^z:^*^e>, puciis-papA 

[0 0 5 0] 

pucii8-papAS::^ji©iijMiio^#Ab, mn^ti^mMmmt^^ v^wz^ *j zf 

[0 0 5 1] 

^^^^ Wrc99A (T^i/^A7T;i/V$/T/t>f;r-5^^y^t5g) &^|^ 
Sl^NcoI-^M-ftb. Mung Bean Nuclease (m^mmnm) V^TDNA5fc^S:5p 

m^Ufc. 3:tlS:MtCMIS^mSmaI-T??i^bLfc#, T4 DNA U ;Jf--^T' S Bj^jjeb 
T:/^:^^ KpTrclOlSr^fe. 
[0 0 5 2] 

pTrclOlS:MISSl0BamHI7?mffc T/Vitj V Z7 yt :^Z7 t 9 (SMJt^t^) 

^iiisrjibfc^. _h*^®2 kbp®Bcii mmntmi^vt^. piraouz^^ti^zf 

U^-it-izMV. papAlt^^;6XjE;^l^jC#A$nfe:^^>^^ KSrS^L, pTrc 
-papA^^ifeL^to 3*1*1?®:;^^;^^ K®«I^XSlCo V^T®2^C3^L/fc. 
[0 0 5 3] 

pTrc-papASr-^^tt- <5 :^®||JM109«^ S:, 100 fi g/al CD T > tf U > S:-^tfLBM 
(1 h h V^hy. 0.5 %j##^^>^, 0.5 %^-ffc:hhy i^A) tfi 

, 37x:x'-mmmvr:L. m^tit:immmi ■i^rioo ■i®ra^^&cs/-Ku, sot: 

. 4^im^#Lfc||, 1 al®100 "M^f y:;/'n tr/b^:4-5{f^^' hS/ K (IPTG) 



aiiE# 2000-3089888 
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. 4 f^KDmmmwmmmm (50 -Mhy>^-^^ (pH s.o) . 5 »h edta, 10 % 

[0 0 5 4] 

^>^'^nm) . 10 -Mif;i.^r^> (5fti3fcMm*f:SS) , lo .Mmft^r^^t/i^A. lo 
0 .K MOPS (fD^Mmtfcii) , PH 7.5) 5:500 ^ l^i^b, SOr. 2^^MiS$^fe 

[0 0 5 5] 



33; 



m«S:MV>fc#^{Ctt. ^r-:i if- ^^^^ (Chia-Yu P. Teng, et al. J. A. 
. Che.. Soc, 107, 5008-5009 (1985)) <Z):&S{C|^oT^^L,fc4-T^ -4 

«S:fflV^:t^^^Ctt■e®^ig^C^f-^tt«^a}§tl^^*^ofc„ Jg<Jh(Pi^^:6xg>papA 
[0 0 5 6] 

7 T - i^DM^mm^ V. mmm<Dmm^miRzfmmm^i2izmiiSi<Dyt v =13? 

i'l/:*-^KS::?^^>fV-i:LTPC8S:ffofc. PCRtt, DNAtKU ^ ^— bTKOD 
Dash (MP^W^^m) %:^mh. GeneAmp PGR Systea 9700 (^t-^^ • JLJV^ 

i^^i^(Diommms.mmmmmt:5j^u 2 »m dNTP^?g[S:5Mi, 100 p. i/^icd 



2 1 
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^±m) ^5fiU KOD dzshtilflU M@^$:3lAtlJnx.T50ittli:L7t„ Rj^it. 94 
X)> 5:e-^©Btf^S^, 94TCT'30=e>^, 5O1CT*250>^, 72r T*30iB>|g®O^a./< 
-i/H>S:15-9->r^^;i/ffofcc ^e>tlfeMlS«?:7x >^ : i^na3^;i/A : >f 
VT^/I/T^O/zi-;!/ (25: 24: 1) T'^ftajb. J - JVtkm^n^t^o iJcm^ 

\i\ mo.S kbp(Z)/t>KS:^atCtJ!oT^yffibTDNAWT/t€:IlIJRUfc. 
[0 0 5 7] 

pTrcl0lS:MIS^SBa5HIT-?i^fcL> T JVitJ V "7 r 9 -"^ i^mM^m) 

^aSrJSLfe^. ±j^<D0.3 kbpCDBamHI DNA||T;T'i:T4 DNAU ;ff— -e-Zfj^jjgUfc, 

pTrciouc-^*tiS:/n^-^-ic*fu papBm^^*^iE;^l^lc#ASnfc:/^ 

:^^K«:S#?L/, pTrc-papBi:^i& Lfc (04) . pTrc-papB©#AWr>^•^COV^T 
, M^DMi/—^312/-^-kBI PRISM 310 Genetic Analyzer {A — ^y • aQ;i/*=?' 

[0 0 5 8] 

m. KpTrc-papBT'?^M^m$tl^:^MM (:^1©®JM109) it. PERM P 

-i7570®^ft##©=bi:x^^^g^^^X^xm^^Er5iFS^Smtc^ltStiTv^5. 
[0 0 5 9] 

pTrc-papB?:«|$ * 3^1©® JM109tJ^ 100 a «/■! ®T > tf U > Sr-g-tf LBSt 
(1 VoA^hhVzfh^. 0.5 %^«ai:3px, 0.5 %^g^t::^ h U A) tp 
. 37*CT'-l!fe^#Lfe. "l^rlOO nKDmrnmiZi/- 37X: 

. 2^^^#L/fe#, 1 -lOlOO mil^V':fUlf/\y^ytif^^ hi/}^ (IPTG) 
iHU $e>K:37TCT-5^K^^|Ufeo *gP«?il[*^e>fg.i^K:j:»;®fl:S:m«) 

, 4 aKomm^^mmmm (so ■« hux-jfei^ (ph s.o) , 5 edta, 10 % 

[0 0 6 0] 
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mmmm^BOfiu ^#*s:200ittu sget§M (2 ■&/■! >^ -A-^^t^ 

S/nUx^H, 10 -M 100 mM MOPS m^mm^tm) > pH 7. 

5) S:250Al?g-^L. 30t:. l^^M/S$-&feo ^IS^^T^, MlS?e®-asS:^g 
ar^y^^^-^fliJLC-SOO/V (H2[c«^«^^^ttSg) S:MV>Ti9'«fl.fe. 
[0 0 6 1] 

[0 0 6 2] 
[0 0 6 3] 

^ifeM4 I^JHiMtC fe ^ papCjft^^CD^^. 

papC^e^®aiRM^$:^#-rsfe«)/ ^MMltCa^LfclSft^ P->a3f5® 
7 T - i^^DNASr^M^ ie^^®ffi^#^l32lttJtBB3»J##14K:fa«CD;t- y dT^? 
^'l/:r^KS:::/'^>fv-i:LTPCRS:ffofc„ PCRtt, DNA4<y ^ ^—^t LTKOD 
Dash (*#|&gftfcSS) Sr^fflL. GeneAmp PGR Syste. 9700 • 
-itSg) S:MV^TfTofec MJS?lKtt> ^ r ~ S^^DNA S: 1 ^tt 1 (littg^g^M) , 
^n¥i<n^\mWimU.l^mWmWL^f>^.U 2 .M dNTP|§«$:5itil, 100p«ol/^l® 

2iSK:iiSiEiyfcjisa:3^^>rv-s:#i;ttifo, Vi^^y\,7.j\,i^^t'\i i^%mm 

its?) S:5/tl. KODDashSrl^K S£®:?K$:31 ^ litI;tT50M 1 Ufc„ HJCStt, 94 
r;, 5:9-^Ot&^l|^, 94tJT-30|3>^. 50*CT2#|S, 72'C'^30|^|g<D-f>:^a./< 



2 3 
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I 

VT^;i/r;i/=r-;i. (25:24:1) X-mmh. ai^f y -;i.«:«^$:fJo fc. ttm^ 
[0 0 6 4] 

^^x^KpET-iic (7.h^iti^->^m) ^mmmmB^mx-mith. r/uiu 
y^jrx^Ttjf—^ (.^mmnm) ^m^mvt=.^. kbp®BamHi dna»t 

}^in4 DNAU:if-ifT'^^Lfe, pET-llclc^*tlSyn^~^-{C^L, pagC 
[0 0 6 5] 

KpET-papCT'?^M^«|$tife:^J#M i:Kmmjmo9} it. ferm P- 

17571 ® Sit <D%t Jim^mm^^jimjimmmm^miz^m $ *i t v ^ § . 

[0 0 6 6] 

pET-papC®#AWr;ttC0V%T, M3tDNAi/-^r ai^-*?— ABI PRISM 310 Genetic 
[0 0 6 7] 

PET-papC^MV>T£agC3i^^S:^3S3-e:fc^^, ^ -*3fe®14r ^ 

'f-m^<D^m.^]Emizwmx^tjt\,^:i tiii^m^nt:!^ -err-, pET-papc$:Mis 

mmMBlxmitLf^^. T4 ONAUijJf— ^T-gB^SjieUT^^X^ KpET-papCl$: 
^fc. pET-papClS:Mv%SZ:^T?. m^m^WllhXXiti^<. papC^-g^j^igf 

[0 0 6 8] 

pET-papClS:##t-S:^JBil|BL21(DE3)«c$:, 100/tg/«l©T>tr2/y ^Sr-^tfL 
mi^m^ (1 NhU-:/!.^, 0.5 %mm:n^y^. 0.5 roJ^fk^hU 

) 371CT'-llfe^#Lfeo #e>tlfe^#^Kl mlSrlOO -1® H^^lC K 

37*0. 2^^;^^Lfc^, 1 micz)ioo ■M>r y :/n fcr;i/^:r?5f ^ h K (IPTG) 
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(Dmmmwmmmm (so idi hv:^-mst (ph e.o) , 5 mn edta, 10 %^v^ 

[0 0 6 9] 

U mUf^m (2 mg/ml 4-T^y-4-5=:*-=^$/iiy>^$ift, 10 iiM ^it^^^ 
ty^J^. 100 idl MOPS (^>l5«m) , pH 7.5) 5:250^1^^1,, 30X3, mmUm 
S-efco HD&^T^, ^^S:?lt®-^$:^ei&T^^^-^;gf|||jLc-500/V (02^^ 

10 0 7 0] 

"t^rn^. ®7lC:3tt-<fce>{C, PET-papCi;&'0gi#t- S:^JI©||}&^P,iligL7^lBJ||gift 
$ e, JCpapB»e^M%(C J: o D 54- T ^ y -4- 5=:*-:2S^ >> ^ 1/ :7 a: >K<Z) tf 
LC-500/V(CfeV^T^ffi$tl«iV%;t«), ^©^fe^dcSrHtg^fllB^S r i: ^i-e^;5:*^o 
[0 0 7 1] 

:t^^l^ilS»m?SSU^pET-llc$:#^^S:A:J|g^*^bM$gLfc|ffliiS^ftffilS$:Mv^fc^i 

[0 0 7 2] 

mmm^ ^^lozz&mmmxmzf'^T.^ KpPF26o-A22fetjfpPF26o-A3<z)*iii 



2 5 



a}|E4#2 000-3089888 



11—276314 



26O-A3tt08tC3t-r J: ^ IZ L/T«^Lfc„ 
[0 0 7 3] 

mmm2iz^m<D':r^::x.^ \^p\jcii8-psipA^i)m2 kbp®Bcii mmpr^mmi^ 

fco 3tlS:. PF1022^«MM^^<^^^-pABPd (^Jg^pn- 252851 #) ©BamHI 
aJfi:lC#AL, zf^T.^ KpPF260-AS::^7t.^ 
[0 0 7 4] 

rj>CfC, pPF260-A$:MlSS^PstI2itJfBanHIT'-MmfbU, f&l.? kbpODDNAWr^^- 
^^iSLfc. ^tlSTpDClig^PstUtOfBamHiaJfi^lcy-Tfirn- — >^L/, 
^ KpUC119-A$:#fe, PUC119-AS:^MDNA. mmm(Dmm^m5iZ§cLm<D>t V 
yi^ K$:^^-fV-i: Muta-Gene in vitro^ 2^ai^$/>^i^vy 

(A>f:r^y Kitig) &ffiv^Tas^#Me!r^M^aaS:^feL, KPUC119-A 
ISr^fco 

—[0 0-7 5] 

PUC119-Ai:g:tJfpPF260-A$:MIS^^PstI^tJtBanHIT'-«MfbL. «&1.7 
kbp2fetJf^8.6 kbp©DNAWT;^^S:i8Sgb;t||&. Zltl^, Sr^SjjgLT^^^X ^ KpPF260- 
A2S:#fc, se>C, PPF260-A2&MIS^mXbaI-emfl:Ufc^, T4 DNA U -^T? 
©QJtj^LT:^^:^^ KpPF260-A3S:#fe, 
[0 0 7 6] 

^iSMS PF1022^MM#AM^^::^^ KpPF260-B3®«|gS 
PF1022^mm\f3'V2^M^^t:^m^^^^9><D':f^y(. ^ KpPF260-B3«S9{Cat 

[0 0 7 7] 

mmm3lzmm<D:f^:^^ KpTrc-papBj:»;jf^;0.3 kbpcpBaaHI DNAWf/i&MSgL 
fc- -tlS:^^/<^^-pABPd®Ba5HISfi:JC#AL., KpPF260-B€:#fc 
. pPF260-BS:MIS»^XbaIT'MftL:^=^. T4 DNAU ^Jf-'^T'^ajSj^LTT^^^l 
^ KpPF260-Bl$:#fe. 

[0 0 78] 

PPF260-BlS:MISffi^^PstlT?m'ftb> kbp®DNAWT>tS:^SSL,fc„ 



2 6 
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3 tl $:pUC118®PstI^fi:JC, papBM^^® IRI^ lacZlSt-fe^ tMl^^^^K^^ 
^^K.^'lf^U-ZLZy^l,^ Zf^7.^1^mil%-^^m=.. PUC118-BS:I^MDNA. 
mmm(DmnmmB\zmm<Dit V zl^ ^ Uyt^ K ^ ^ >f V~ Muta-Cene 

M^aSrJgU KpUCll8-BlS:#fc„ 
[0 0 7 9] 

^fC, pUC118-Bl^tKpPF260-Bl$:M|^^^PstIT'Mfbb, *U0.6 khpS,Zfm8.0 
kbp®DNAWi>tS:^tl^tl|II|gLfc^, S:»^UT^^>^ ^ KpPF260-B3«: 

[0 0 8 0] 

^JfeM? PF1022^j^||#Affi>^^X^ KpPF260-C3©«^ 
Pn022^mm\^Vp^MU^^^m^^^t:,tb<D:f^y^^ KpPF260-C3ttBflO 

~ [0 O'gl] 

mmm^izmm<0zf^:^^ KpET-papCi:ym kbpODBamHI DNAf^^-^r^ig 1,7^ 

o ^n^mm^^^~pABPd(DB^EmmzmxL. KpPF26o-cs:#fc, 

pPF260-C$:«!lRS^^XbalT*Mffcbfc^, T4 DNAU ;{f-^T'&B^j^LT:/^>l^ 
KpPF260-Cl^#fc, 

[0 0 8 2] 

^^{C. PPF260-Cl$:Mm^^PstIi5:U:SphIT'-«MffcL. «&1.7 kbpCDDNA»r>t 

^^iSLfc. -*i'S:pUCii8®Pstijtt)fSphia$^K:-b':/^^n-^>^b, ^^>^^ 
KpUC118-CS:#fc„ PUC118-CS:I^MDNA, gBJ»r^CDgB3ni##17{C|B«®:^ U :i5C 
i'l/:r^K^:^^>rv~i;U Muta-Gene in vitro^ a.- ^ S^cc ^ »y h ( 

A^:r^yK?±$g) S:Mv>TaJ&#Mfi5^M^S$:i6t, ^^>^^ KpUC118-Cl 

[0 0 8 3] 

«*CIC. PU.C118-cmtJfpPF260-Cl$:MK^mPsti;R:t;^SphIT'-a?ift:L. ^1.7 
kbp2^tK^7.6 khp(DmAm}^^^ti^nmmOt^^. 3tie>$:T4 DNAy;5f— ex- 
^^LT::/'^:;^^ KpPF260-C3$:#7t„ 

2 7 H}|I# 2000-3089888 
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[0 0 8 4] 

PPF260-A2, PPF260-A3, pPF260-B35:tKpPF260-C3S:-e4l-rtll /ttg, Zfig^ 3 fig 

Amfigtfjt^^^izm-^L. J -/vx-mm^'^tci^. lOMicDTEjfgsM (i 

0 mK hy:;^-JgSI (PH 8.0) ,1 bM EDTA) lzmmmLt:L, ZL(D^^iZVXmm 
LfeDNA^M$:MV^T. WO97/OO944-^lCiB«0;^^T'PFlO22^M||S:?^^^^b 

[0 0 8 5] 

B:^25-^-f ^ jutht=.a^itmmm2--mmm^izmm<D^^xpcR^n\>^. papA 
> papB2S:r;fpapC3e^^(^«^ms:ffofc. ^(D^^^ m^x<Dm^^i)mA^n 

[0 0 8 6] 

(Mycelia Sterilia) 55-65t^c 

[0 0 8 7] 

mmmsiz ts^^xmw. l r^mMmmm5-65mjkxfmm^m^/20945^izmm^ 

[0 0 8 8] 

HPLCS/Xt^A : HitSSf^^ 655A-11 

:ij^A : Inertsil ODS-2 4.6 X 250 mm 
: T-fe h— > U;i/ : ;rK = 70 : 30 
: 1.0 Bl/ain 
: 40TC 
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UVM;^ : 245 nn 
[0 0 8 9] 

011{C:a^ L <fc e> tC, ?^3R^mf*c55-65tS tt. PFl 022-268 (W097/11064#m6 
mU Cyclo [MeLeu-Lac-MeLeu-(02N)PhLac-MeLeu-Lac-MeLeu-PhLac] ) JfctJfPF1022- 
269(W097/11064-^^^(|«2, Cyclo [MeLeu-Lac-MeLeu-(H2N)PhLac-MeLeu-Lac-MeLe 

iCM3&S3i:*«^S^fc. $6.{C. 3tie,®tr-^^{c-^*;txS%jtov^T, LC-M 
S (MSM'<>^h5;::/'LC/MS$/X5^ANAVIGAT0R with aQa™ (-9— ^^^^^ 

S:Mv>T5tft>l^i' h;i/&M^Lfcj^^. ^m^<D^(Dil-mi.tc 

o 

[0 0 9 0] 

£tJ:®^:S^*^e>, papA, p^&xj^p^m^^<D3mi!}^±xmx^nr:imKm^ 

[0 0 9 1] 
[0 0 9 2] 

[SB^J^] 

SEQUENCE LISTING 
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<110> Meiji Seika Kaisha, Ltd. 

<120> Transhormants and the method for production of 

secondary metabolites using the said transformants 

<130> PM1541 

<140> 
<141> 

<160> 17 

<170> Patentin Ver. 2.0 



<210> 1 
<211> 686 
<212> PRT 

<213> Strep tomyces venezuelae 
<400> 1 

Met Arg Thr Leu Leu lie Asp Asn Tyr Asp Ser Phe Thr His Asn Leu 

1 5 10 15 

Phe Gin Tyr He Gly Glu Ala Thr Gly Gin Pro Pro Val Val Val Pro 
20 25 30 

Asn Asp Ala Asp Trp Ser Arg Leu Pro Val Glu Asp Phe Asp Ala He 
35 40 45 



3 O 
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Val Val Ser Pro Gly Pr Gly Ser Pro Asp Arg Glu Arg Asp Phe Gly 
50 55 



60 



He Ser Arg Arg Ala He Thr Asp Ser Gly Leu Pro Val Leu Gly Val 
65 70 



75 



80 



Cys Uu Gly His Gin Gly He Ala Gin Leu Phe Gly Gly Thr Val Gly 
85 90 



95 



Leu Ala Pro Glu Pro Met His Gly Arg Val Ser Glu Val Arg His Thr 
100 105 



110 



Gly Glu Asp Val Phe Arg Gly Leu Pro Ser Pro Phe Thr Ala Val Arg 

115 



120 



125 



Tyr His Ser Leu Ala Ala Thr Asp Leu Pro Asp Glu Leu Glu Pro Leu 

130 135 140 



Ala Trp Ser Asp Asp Gly Val Val Met Gly Leu Arg His Arg Glu Lys 
145 150 



155 



160 



Pro Leu Trp Gly Val Gin Phe His Pro Glu Ser He Gly Ser Asp Phe 
165 170 175 

Gly Arg Glu He Met Ala Asn Phe Arg Asp Leu Ala Leu Ala His His 
180 185 190 



Arg Ala Arg Arg His Gly Ala Asp Ser Pro Tyr Glu Leu His Val Arg 



195 



200 



205 



3 1 
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Arg Val Asp Val Leu Pr Asp Ala Glu Glu Val Arg Arg Gly Cys Leu 
210 215 220 

Pro Gly Glu Gly Thr Thr Phe Trp Leu Asp Ser Ser Ser Val Leu Glu 
225 230 235 240 

Gly Ala Ser Arg Phe Ser Phe Leu Gly Asp Asp Arg Gly Pro Leu Ala 

245 250 255 

Glu Tyr Leu Thr Tyr Arg Val Ala Asp Gly Val Val Ser Val Arg Gly 
260 265 270 



Ser Asp Gly Thr Thr Thr Arg Thr Arg Arg Pro Phe Phe Asn Tyr Leu 
275 280 285 



Glu Glu Gin Leu Glu Arg Arg Arg Val Pro Val Ala Pro Glu Leu Pro 

290 295 300 

Phe Glu Phe Asn Leu Gly Tyr Val Gly Tyr Leu Gly Tyr Glu Leu Lys 

310 315 320 

Ala Glu Thr Thr Gly Asp Pro Ala His Arg Ser Pro His Pro Asp Ala 

325 330 335 

Ala Phe Leu Phe Ala Asp Arg Ala He Ala Leu Asp His Gin Glu Gly 
340 345 350 



Cys Cys Tyr Leu Leu Ala Leu Asp Arg Arg Gly His Asp Asp Gly AIj 



3 2 
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355 



360 



365 



Arg Ala Trp Leu Arg Glu Thr Ala Glu Thr Leu Thr Gly Leu Ala Val 

370 375 



380 



Arg Ala Pro Ala Glu Pro Thr Pro Ala Met Val Phe Gly He Pro Glu 

385 390 



395 



400 



Ala Ala Ala Gly Phe Gly Pro Leu Ala Arg Ala Arg His Asp Lys Asp 
405 410 



415 



Ala Tyr Leu Lys Arg He Asp Glu Cys Leu Lys Glu He Arg Asn Gly 

420 425 



430 



Glu Ser Tyr Glu He Cys Leu Thr Asn Met Val Thr Ala Pro Thr Glu 
435 440 



445 



Ala Thr Ala Leu Pro Leu Tyr Ser Ala Leu Arg Ala He Ser Pro Val 
450 455 



460 



Pro Tyr Gly Ala Leu Leu Glu Phe Pro Glu Leu Ser Val Leu Ser Al 
465 470 



475 



a 

480 



Ser Pro Glu Arg Phe Leu Thr He Gly Ala Asp Gly Gly Val Glu 



Ser 



485 



490 



495 



Lys Pro He Lys Gly Thr Arg Pro Arg Gly Gly Thr Ala Glu Glu Asp 
500 505 



510 



^3 ^^iSE#2 0 0 O- 3 0 8 9 8 8 8 
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GU Arg Leu Arg Ala Asp Leu Ala Gly Arg Glu Lys Asp Arg Ala Glu 

515 520 525 

Asn Leu Met He Val Asp Leu Val Arg Asn Asp Leu Asn Ser Val Cys 
530 535 540 

Ala He Gly Ser Val His Val Pro Arg Leu Phe Glu Val Glu Thr Tyr 
545 550 555 560 

Ala Pro Val His Gin Leu Val Ser Thr He Arg Gly Arg Leu Arg Pro 

565 570 575 



Gly Thr Ser Thr Ala Ala Cys Val Arg Ala Ala Phe Pro Gly Gly Ser 



580 



585 



590 



Met Thr Gly Ala Pro Lys Lys Arg Thr Met Glu He He Asp Arg Leu 
595 600 605 

Glu Glu Gly Pro Arg Gly Val Tyr Ser Gly Ala Leu Gly Trp Phe Ala 
610 615 620 

Leu Ser Gly Ala Ala Asp Leu Ser He Val He Arg Thr He Val Leu 

625 630 635 640 

Ala Asp Gly Gin Ala Glu Phe Gly Val Gly Gly Ala He Val Ser Leu 

645 650 655 



Ser Asp Gin Glu Glu Glu Phe Thr Glu Thr Val Val Lys Ala Arg Ala 
660 665 670 
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Met Val Thr Ala Leu Asp Gly Ser Ala Val Ala Gly Ala Arg 

675 680 685 

<210> 2 
<211> 2061 
<212> DNA 

<213> Streptoayces venezuelae 
<400> 2 

atgcgcacgc ttctgatcga caactacgac tcgttcaccc acaacctgtt ccagtacatc 60 
ggfl^gg*^*^^ cc gggcaacc ccccgtcgt c gtgc ccaacg acgccg actg gtcgcggctg 120 
cccgtcgagg acttcgacgc gatcgtcgtg tccccgggcc ccggcagccc cgaccgggaa 180 
cgggacttcg gaatcagccg ccgggcgatc accgacagcg gcctgcccgt cctcggcgtc 240 
tgcctcggcc accagggcat cgcccagctc ttcggcggaa ccgtcggcct cgccccggaa 300 
cccatgcacg gccgggtctc cgaggtgcgg cacaccggcg aggacgtctt ccggggcctc 360 
ccctcgccgt tcaccgccgt gcgctaccac tccctggccg ccaccgacct ccccgacgag 420 
ctcgaacccc tcgcctggag cgacgacggg gtcgtcatgg gcctgcggca ccgcgagaag 480 
ccgctgtggg gcgtccagtt ccacccggag tccatcggca gcgacttcgg ccgggagatc 540 
atggccaact tccgcgacct cgccctcgcc caccaccggg cacggcgcca cggggccgac 600 
tccccgtacg aactccacgt gcgccgcgtc gacgtgctgc cggacgccga agaggtacgc 660 
cgcggctgcc tgcccggcga gggcaccacg ttctggctgg acagcagctc cgtcctcgaa 720 
ggcgcctcgc gcttctcctt cctcggcgac gaccgcggcc cgctcgccga gtacctcacc 780 
taccgcgtcg ccgacggcgt cgtctccgtc cgcggctccg acggcaccac gacccggacg 840 
cggcgcccct tcttcaacta cctggaggag cagctcgaac gccgacgggt ccccgtcgcc 900 
cccgaactgc ccttcgagtt caacctcggc tacgtcggct acctcggcta cgagctgaag 960 
gcggagacca ccggcgaccc cgcgcaccgg tccccgcacc ccgacgccgc gttcctcttc 1020 
gccgaccgcg ccatcgccct cgaccaccag gaaggctgct gctacctgct ggccctcgac 1080 
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cgccggggcc acgacgac^g cgcccgcgcc tggctgcggg agacggccga gaccctcacc 1140 
ggcctggccg tccgcgcccc ggccgagccg acccccgcca tggtcttcgg gatccccgag 1200 
gcggcggccg gcttcggccc cctggcccgc gcgcgccacg acaaggacgc ctacctcaag 1260 
cgcatcgacg agtgcctcaa ggagatccgc aacggcgagt cgtacgagat ctgcctgacc 1320 
aacatggtca ccgcgccgac cgaggcgacg gccctgccgc tctactccgc gctgcgcgcc 1380 
atcagccccg tcccgtacgg cgccctgctc gagttccccg aactgtcggt gctgagcgcc 1440 
tcgcccgagc ggttcctcac gatcggcgcc gacggcggcg tcgagtccaa gcccatcaag 1500 
gggacccgcc cccggggcgg caccgcggag gaggacgagc ggctccgcgc cgacctggcc 1560 
ggccgggaga aggaccgggc cgagaacctg atgatcgtcg acctggtccg caacgacctc 1620 
aacagcgtct gcgcgatcgg ctccgtccac gtgccccggc tcttcgaggt ggagacctac 1680 
gcgcccgtgc accagctggt gtcgaccatc cggggacggc tgcggcccgg caccagcacc 1740 
gccgcctgcg tacgcgccgc cttccccggc ggctccatga ccggcgcgcc caagaagcgc 1800 
accatggaga tcatcgaccg cctggaggaa ggcccccggg gcgtctactc cggggcgctc 1860 
gfiratggttcg ccctcagcgg cgccgccgac ctcagcatcg tcatccgcac catcgtgctg 1920 
gccgacggcc aggcggagtt cggcgtcggc ggggcgatcg tgtccctctc cgaccaggag 1980 
^aggagttca ccgagaccgt ggtaaaggcc cgcgccatgg tcaccgccct cgacggcagc 2040 
gccgtggcgg gcgcccgatg a 2061 

<210> 3 
<211> 103 
<212> PRT 

<213> Streptonyces venezuelae 
<400> 3 

Met Thr Glu Gin Asn Gin Leu Gin Arg Leu Arg Ala Glu Leu Asp Ala 

15 10 15 

Lieu Asp Gly Thr Leu Leu Asp Thr Val Arg Arg Arg He Asp Leu Gly 
20 25 30 
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Val Arg lie Ala Arg Tyr Lys Ser Arg His Gly Val Pro Met Met Gin 
35 4Q 



45 



Pro Gly Arg Val Ser Leu Val Lys Asp Arg Ala Ala Arg Tyr Ala Ah 

50 55 



60 



Asp His Gly Leu Asp Glu Ser Phe Leu Val Asn Leu Tyr Asp Val II 

65 7Q 



75 



e 
80 



He nu- Glu Met Cys Arg Val Glu Asp Leu Val Met Ser Arg Glu Ser 
^ 90 



95 



Leu Thr Ala Glu Asp Arg Arg 



100 



<210> 4 
<211> 312 
<212> DNA 

<213> Streptoayces venezuelae 
<400> 4 

atgaccgagc agaacgagct gcagcggctg cgcgcggagc tcgacgccct cgacgggacg 60 
ctcctggaca cggtgcggcg ccgcatcgac ctcggtgtcc gcatcgcgcg gtacaagtcc 120 
cggcacggcg tcccgatgat gcagcccggc cgggtcagcc tggtcaagga cagggccgcc 180 
cgctacgccg ccgaccacgg cctcgacgaa tcgttcctgg tgaacctcta cgacgtgatc 240 
atcacggaga tgtgccgcgt cgaggacctg gtgatgagcc gggagagcct gacggccgag 300 
gaccggcggt ga 

312 

^ ffiiE#2 0 0 0-3 



11—276314 



<210> 5 
<211> 322 
<212> PRT 

<213> Streptomyces venezuelae 



<400> 5 

Met Ser Gly Phe Pro Arg Ser Val Val Val Gly Gly Ser Gly Ala Val 
1 5 10 15 

Gly Gly Met Phe Ala Gly Leu Leu Arg Glu Ala Gly Ser Arg Thr Leu 
20 25 30 



Val Val Asp Leu Val Pro Pro Pro Gly Arg Pro Asp Ala Cys Leu Val" 
35 40 45 

Gly Asp Val Thr Ala Pro Gly Pro Glu Leu Ala Ala Ala Leu Arg Asp 

50 55 60 

Ala Asp Leu Val Leu Leu Ala Val His Glu Asp Val Ala Leu Lys Ala 
65 70 75 80 

Val Ala Pro Val Thr Arg Leu Met Arg Pro Gly Ala Leu Leu Ala Asp 
85 90 95 

Thr Leu Ser Val Arg Thr Gly Met Ala Ala Glu Leu Ala Ala His Ala 

100 105 110 



Pr Gly Val Gin His Val Gly Leu Asn Pro Met Phe Ala Pro Ala Al 



a 
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115 



120 



125 



Gly Met Thr Gly Arg Pro Val Ala Ala Val Val Thr Arg Asp Gly Pr 

130 135 



140 



Gly Val Thr Ala Leu Leu Arg Leu Val Glu Gly Gly Gly Gly Arg Pro 

150 155 

Val Arg Leu Thr Ala Glu Glu His Asp Arg Thr Thr Ala Ala Thr Gin 
165 170 175 

Ala Leu Thr His Ala Val Leu Leu Ser Phe Gly Leu Ala Leu Ala Arg 
ISO 185 190 



Leu Gly Val Asp Val Arg Ala Leu Ala Ala Thr Ala Pro Pro Pro His 

195 200 205 

Gin Val Leu Leu Ala Leu Leu Ala Arg Val Leu Gly Gly Ser Pro Glu 
210 215 220 



Val Tyr Gly Asp lie Gin Arg Ser Asn Pro Arg Ala Ala Ser Ala Arg 
225 230 



235 



240 



Arg Ala Leu Ala Glu Ala Leu Arg Ser Phe Ala Ala Leu Val Gly Asp 

245 250 255 



Asp Pro Asp Arg Ala Asp Ala Pro Gly Arg Ala Asp Ala Pro Gly His 

260 265 270 
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Pro Gly Gly Cys Asp Gly Ala Gly Asn Leu Asp Gly Val Phe Gly Glu 
275 280 285 

Leu Arg Arg Leu Met Gly Pro Glu Leu Ala Ala Gly Gin Asp His Cys 

290 295 300 

Gin Glu Leu Phe Arg Thr Leu His Arg Thr Asp Asp Glu Gly Glu Lys 

305 310 315 320 

Asp Arg 



<210> 6 
<2ll> 969 
<212> DNA 

<213> Streptonyces venezuelae 
<400> 6 

atgagcggct tcccccgcag cgtcgtcgtc ggcggcagcg gggcggtggg cggcatgttc 60 
gccgggctgc tgcgggaggc gggcagccgc acgctcgtcg tcgacctcgt accgccgccg 120 
ggacggccgg acgcctgcct ggtgggcgac gtcaccgcgc cggggcccga actcgcggcc 180 
gccctccggg acgcggacct cgtcctgctc gccgtacacg aggacgtggc cctcaaggcc 240 
gtggcgcccg tgacccggct catgcggccg ggcgcgctgc tcgccgacac cctgtccgtc 300 
cggacgggca tggccgcgga gctcgcggcc cacgcccccg gcgtccagca cgtgggcctc 360 
aacccgatgt tcgcccccgc cgccggcatg accggccgac ccgtggccgc cgtggtcacc 420 
agggacgggc cgggcgtcac ggccctgctg cggctcgtcg agggcggcgg cggcaggccc 480 
gtacggctca cggcggagga gcacgaccgg acgacggcgg ccacccaggc cctgacgcac 540 
gccgtgctcc tctccttcgg gctcgccctc gcccgcctcg gcgtcgacgt ccgggccctg 600 
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^»c.,c„ cacci^e^e ccacca„t, ct.c.ci^ce tcctg^ccg .„^.c„e 660 
«=»«ccco, a„u.,c„ ^ctcci, c..,cc,acc ccc„,e„c „oc,cecgc 720 
c.^l,etce cc^gccc. .cctccttc ^c.c«c,„ tc»^,^cga cc««^cc.t 780 
«ec^c.ccc cc^cc c^cccccc „cc.tccc .„,a W c„e^ m, 
aacctc^C l^.te.tci„ ^.etccc e^tcat„ ^co,»a.ct c.c«e.„c 900 
ca^ecact ^cai^^t gt.cegcacc e.ceacc.ca ccao«ac,a a„c^„a, 960 
sacc^tgra 

969 

<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: syntlirsi zed 
DNA, a PGR primer for tlie pabAB ^ne 

<400> 7 

esggggatcc tatffCffcacg cttctgatcg ac 

<210> 8 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthesized 
- - -DNA, a PGR pri«er.for the pabAB gene 



32 
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<400> 8 

sssessatcc tcatcgggcg cccgccactg eg 32 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
DNA, a PGR primer for the papA gene 

<400> 9 



ggtgatcata tgcgcacgct tctgatcgac 30 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:synthesized 
DNA, a PGR primer for the papA gene 

<400> 10 

ggtgatcatc atcgggcgcc cgccactgcg 

<210> 11 
<211> 31 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthesized 
DNA, a PGR priner for the papB gene 

<400> 11 

gcggatccat atgaccgagc agaacgagct g 

<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence .-synthesized 
DNA, a PGR priaer for the papB gene 

<400> 12 

gcggatcctc accgccggtc ctcggc 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Descripti n of Artificial Sequencersynthesized 
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DNA, a PGR primer for the papC gene 



<400> 13 

gcggatccat atgagcggct tcccccgca 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
DNA, a PGR priaer for the papC gene 

<400> 14 

gcggatcctc atcggtcctt ctcgccttc 

<210> 15 
<211> 49 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: sjmthesi zed 
DNA, a priaer for site-directed mutagenesis 



<400> 15 

gatcagaagc gtgcgcattg ttaggttgat tgatgggttt tgggaattg 
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<210> 16 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
DNA, a primer for site-directed autaeenesis 

<400> 16 

ctc^ttctjc tcggtcattg ttarettgat tgatgggttt tgggaattg 



<210> 17 
<2il> 48 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
DNA, a primer for site-directed mutagenesis 

<400> 17 

cgggggaagc cgctcattgt taggttgatt gatgggtttt gggaattg 



49 



48 



[01] 

mimiZ. . ^f3.:^Xni^ ( Streptomyces vene^u^^ iS)^^ 
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[03] 

[05] 
[06] 

" WeMicr :^ ^ KpET-papci®#S^^^t-7 

[07] 
[08] 

^80K:, Zf^:^^ KpPF260-A2iStt;fpPF260-A3<3Df^$?iSSS:3^i-o 
[09] 

II90JC. KpPF260-B3®#ig^$::^'r. 
[010] 

S1O0K:. KpPF260-C3<Df^iS^S^at-ro 
[011] 

mmic. 'O^^ig® h L < ttr^ y ST-^tflfSnfePFio 

22M#«^®«im{CMV%itHPLC® □ V h A Sr^-r. 
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[01] 



Bamm 



BamHI 



PStt 



BamHI 



ORFI 



ORFH ORFm ORFIV 



m2} 



l^2kbpDNAK>t 



PUC118 

SmaliiHb 




pTro99A 



NcolSrfl: 

Mung Bean Nudeaseira 
Sma I mit 

pTrclOI 



1 
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pTrc-f}apA&fiM$-rS 



I PCR 

I eamHUSfl: 



»03 kbpBamH I ONAKM- 




pTrcl 01 

BamHI^ib 



2 
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[@5] 



Juil^A^ yvJLA_Aiiji__L- 



u 



I pTrc-papB«fiy$t-« 



pTn:-101«fiM$-r« 



(PCR 

t4 1 kfapBamH I DMAMIIt 




pET-llc 

BamH I mit 




3 
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[07] 




pET-papC1€«»r« 



pET-papCH&«»-r« 



I Jill A. -^tA .i.l I 



^ I pET-11c*«itt-« 



4 
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P^^^ pUCnS-papA 




5 
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[gI9] 

pABPd pTrc-papB 




6 
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[010] 



P^^^ pET-papC 




7 



ffiiEflf 2000-3089888 



11—276314 



1 1] 



55-65tt 




PFl 022-269 PF1022-268 
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mm 
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ifeStf## C000006091) 
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